Response of Inflammatory Markers to Balloon Angioplasty in Peripheral Arterial Occlusive Disease  by Danielsson, P et al.
Eur J Vasc Endovasc Surg 20, 550–555 (2000)
doi:10.1053/ejvs.2000.1244, available online at http://www.idealibrary.com on
Response of Inflammatory Markers to Balloon Angioplasty in
Peripheral Arterial Occlusive Disease
P. Danielsson∗1, P. Schatz1, P. Swartbol1, L. Truedsson2, G. Danielsson1, Z. Zdanowski1,
U. Albrechtsson3 and L. Norgren1
1Department of Surgery, Laboratory Medicine, 2Section of MIG and 3Radiology, Lund University, Lund, Sweden
Objectives: to study the inflammatory response to balloon angioplasty (PTA).
Design: prospective study.
Materials: blood samples were drawn for cytokine analysis from 10 patients undergoing PTA before, after 60 min and
6 h after the balloon inflation. Adhesion molecules were analysed in 14 patients undergoing PTA and in seven patients
undergoing angiography only. Arterial samples were taken in eight patients, before PTA, immediately after and 15 min
later. Venous samples were taken in six patients and in the group undergoing angiography only. The sampling was
before, 60, 90 and 120 min after the procedure. As controls served 15 patients with no signs of peripheral arterial disease.
Methods: cytokines (IL-6, TNF-) were analysed using ELISA. Adhesion molecule expression on WBC was measured
by flow cytometry.
Results: a significant increase of IL-6 in the sample taken 6 h after the last balloon inflation was seen in five patients.
TNF- was raised only in one patient. The group of patients with peripheral arterial occlusive disease (PAOD) expressed
pre-interventionally a higher level of adhesion molecules on WBC compared to the controls. The expression of adhesion
molecules (CD11b/CD18) was significantly decreased after PTA.
Conclusions: only a very limited cytokine response is caused by PTA reflecting the small surgical trauma. PTA results
in a downregulation of detectable CD11b/CD18 expression on WBC in the circulation, which may reflect removal of
activated cells through adhesion and extravasation.
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Introduction studied. One patient was diabetic and the median
ankle–brachial pressure index (ABPI) was 0.6 (range
Major vascular and endovascular surgery, such as 0.43–0.93). Samples were taken immediately before
femoral artery puncture, immediately before balloonAAA repair, is associated with an inflammatory re-
sponse comprising white blood cell (WBC) activation, inflation with the instruments in position, immediately
after the last inflation, 60 min and 6 h after the lastincreased expression of adhesion molecules and cy-
tokine release.1–13 inflation (Table 2). Samples were collected in pyrogen-
free tubes and immediately centrifuged at 3000 r.p.m.The aim of the present study was to determine
whether balloon angioplasty (PTA) causes a similar for 10 min. Separated serum was directly stored in
aliquots at −80 °C. Measurements were made usingresponse.
an ELISA (R&D Systemes, Inc., Minneapolis, U.S.A.).
The detectable levels for IL-6 and TNF- were 12 andPatients and Methods
16 pg/ml, respectively.
Cytokines
Ten patients (seven men, three women, median age Adhesion molecules
75 years, range 64–81 years) (series I) suffering in-
termittent claudication and scheduled for PTA were As a control group (series V), 15 patients (seven men
and eight women, median age 65 years, range 21–89
∗ Please address all correspondence to: P. Danielsson, Department years), undergoing hernia repair with no clinical signsof Vascular Diseases, Malmo¨ University Hospital, S-205 02 Malmo¨,
Sweden. or history of arterial disease in the legs, underwent
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Table 1. Details of the angioplasty procedures in the patient groups.
Site of intervention Type of lesion Approximate Stent
length
Series I Iliac artery 4 Not recorded Not recorded 2
Femoral artery 5
Popliteal artery –
Crural artery 1
Series II Iliac artery 3 3 sten. < 5 cm 1
Femoral artery 5 3 sten. 2 occl. <15 cm
Popliteal artery –
Crural artery –
Series III Iliac artery –
Femoral artery 4 2 sten. 2 occl. <10 cm 1
Popliteal artery 1 sten. < 5 cm
Crural artery 1 sten. < 5 cm
Sten. (stenosis); Occl. (occlusion).
measurement of pre-operative granulocyte and mono-Table 2. IL-61 response in patients undergoing PTA.
cyte CD11b/CD18 expression by flow cytometry
No. of Values2 (Coulter Epics II; Coulter Electronics, Hialeah, FL,
increased U.S.A.). Results are given as mean channel fluorescencesamples
(MCF).
Before femoral artery puncture 1 16 In eight patients (five men, three women, median age
Before balloon inflation – 66 years, range 51–85 years) (series II) with intermittentImmediately after inflation 2 16, 19
60 min after balloon inflation 2 19, 23 claudication undergoing PTA (Table 1), arterial blood
6 h after balloon inflation 5 24, 19, 16, 26, 18 sampling was performed from the angioplasty site for
measurement of granulocytes and monocytes CD11b/1 Detection limit 12 pg/ml.
2 Only increased samples. CD18 expression. Sampling was performed im-
Fig. 1. Mean channel fluorescence (MCF) in the control group and in the combined group of patients with PAOD (CD11b and CD18 on
granulocytes and monocytes, respectively). Mean values and +1 SD are shown.
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Fig. 2. Arterial samples taken from the site of PTA after puncture of the artery, after PTA and 15 min later (n=8). Expression of CD11b
on granulocytes and monocytes given as MCF in percent of the sample taken before intervention. p values calculated for preintervention
mean values vs. 15 min samples.
mediately after puncture of the artery, immediately Statistics
and 15 min after PTA.
Two patients were diabetic and the median ABPI Paired t-test was used to compare IL-6 values. Wil-
coxon rank test was used to compare findings beforewas 0.6, range 0.23–0.70.
Six patients (series III) (three men and three women, and after intervention. Mann–Whitney U-test was used
to compare the groups with arterial insufficiency withmedian age 70 years, range 58–87 years) with PAOD
undergoing PTA (Table 1), underwent venous blood the controls. The tests were two-tailed and p<0.05 was
considered significant.sampling and analysis of CD11b/CD18 on gran-
ulocytes and monocytes. Sampling was performed
before treatment and at 60, 90 and 120 min after PTA. Results
Four patients had rest pain and two were diabetic.
The median ABPI was 0.6, range 0–1.0. Cytokines
Seven patients (three men and four women median
age 80 years, range 60–94 years) (series IV) with PAOD In five out of 10 patients undergoing PTA a significant
increase of IL-6 from the baseline to the last sampleundergoing diagnostic arteriography only samples
were taken for CD11b/CD18 adhesion molecules de- was recorded (p=0.04) (Table 2). In only one of these
patients was TNF- raised (31 pg/ml, detectable leveltermination. The samples were collected before, 60, 90
and 120 min after angiography. In this group two of >16 pg/ml) 6 h after the last balloon inflation. In one
patient, increased IL-6 levels occurred in samples thatthe patients had rest pain, and none were diabetic.
The median ABPI was 0.4, range 0.2–0.6. were not consecutive. No correlation was found be-
tween specific procedure and response.To determine a possible difference between controls
and patients, adhesion molecule expression results
from all 21 patients were also grouped together and Adhesion molecules
compared to controls. Approval from the Ethics Com-
mittee of Lund University and informed consent from The results from the control group and the pre-
interventional values in the combined patient grouppatients were obtained.
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Fig. 3. Venous samples taken before and 60, 90 and 120 min after the PTA procedure (n=6). Expression of CD11b on granulocytes and
monocytes given as MCF in percent of the sample taken before intervention. p values calculated for preintervention mean values vs.
120 min samples.
Fig. 4. Venous samples taken before and 60, 90 and 120 min after the diagnostic angiography (n=7). Expression of CD11b on granulocytes
and monocytes given as MCF in percent of the first sample. p values calculated for preintervention mean values vs. 120 min samples.
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are presented in Figure 1. The expression of CD11b Venous samples were also taken 60–120 min after
the balloon dilatation. Again, a small but significantand CD18 adhesion molecules on granulocytes and
monocytes were significantly higher in patients with downregulation of CD11b and CD18 expression on
granulocytes was noticed. There was no correlationPAOD compared to the control group.
In the series of patients with intermittent clau- between site and extent of the angioplasty and the
expression of adhesion molecules.dication (series II), in whom blood samples were taken
intra-arterially, a significant decrease in the expression After diagnostic angiography a small, but non-sig-
nificant, reduction of adhesion molecule expressionof CD11b on granulocytes was observed 15 min after
PTA (p=0.01). No significant alteration of CD11b on was also observed.
Previous studies have shown an increase of CD11b/monocytes (Fig. 2) or of CD18 expression on either
cell type was observed. In the series of venous blood CD18 as a response to coronary angioplasty.17–19 These
contradictory results could be due to the differencessamples taken before the PTA procedure and 60, 90
and 120 min thereafter, a significantly lower expression in the atherosclerotic endothelial area between the
coronary and the lower limb arteries resulting in dif-of CD11b on granulocytes was found in the last sample
(p=0.03). No significant alteration of CD11b (Fig. 3) fering levels of WBC-endothelial interaction.
Downregulation of adhesion molecule expressionon monocytes or alteration of CD18 was observed.
In patients undergoing diagnostic angiography a may be due to an extravasation of activated WBC at the
angioplasty site, catheter manipulation or a reaction totendency of decreasing CD11b expression on gran-
ulocytes was observed. These changes were, however, the contrast medium. It must be emphasised that the
groups are small and heterogenous, and that the resultsnot significant. No correlation was found between
specifics of the angioplasty and expression of adhesion must be interpreted carefully.
molecules.
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